This is a retrospective cohort study of patients who underwent RC and standard lymphadenectomy over a period of 23 years i.e. from February 1989 to March 2012. Patients whose files were missing and who had received neo-adjuvant chemotherapy were excluded. Required files were retrieved using International Classification of Diseases, 9 th revision (ICD-9) procedure codes (57.71, 68.8) and were reviewed during July and August 2012.
Data was checked for wild codes and errors. Continuous variables were analyzed as mean + standard deviation for data with normal distribution and median with inter-quartile ranges for skewed data. Categorical variables were taken as proportions and percentages. Comparison of outcomes i.e. 90 days mortality between groups was performed with Chi square test or Fischer exact test. p-value less than 0.05 were considered statistically significant. Patients were categorized into three ACCI groups i.e. 0-1, 2-3 and ≥4.
Univariate logistic regression was used to evaluate the impact of main exposure i.e. ACCI and covariates i.e. gender, pT-stage, pNstage, grade of tumor, adjuvant therapy on 90 day mortality. Initial multivariable regression model included statistically significant variables at 20% level of significance and clinically significant (statistically insignificant variables). Final model included main exposure and significant covariates. Association of CCI with mortality was presented as adjusted odds ratio with 95% confidence interval. All statistical analysis was done with SPSS version 19™ (IBM Corp, NY, USA).
Material and Methods
Records were reviewed by urology resident on a structured proforma that included patient's socio-demographic (Age and gender) and clinical characteristics American Society of Anesthesiologists (ASA) score, pathological stage, grade, nodal status, adjuvant chemotherapy, lymph node counts, histology, and urinary diversion). Comorbidities were also recorded from face sheets &/or initial assessment forms of confidential files and ACCI was calculated from online calculator available on website http://www. medal.org/OnlineCalculators/ch1/ch1.13/ch1.13.01.php. 90-day mortality was assessed as study's primary end point and included patients who expired within 90 days of surgery. ACCI was assessed at various level, certain parameters like demographics co morbidities assessed pre operatively, second set of information on tumor pathology at 4 week after surgery and than lastly at three months.
Statistical Analysis
A total of 201 patients underwent RC with urinary diversion during the study period. Eight patients were lost to follow up and another 18 patients' records were missing. Our final study population consisted of 175 patients. There was no statistically significant difference (p value >0.1) between all the three ACCI categories in terms of socio-demographic and clinical characteristics shown in table 1. Mean age in three ACCI categories was 61±11.8, 61+14.0 and 62+11.9 years, respectively. Most of the patients were male (79%) with an ASA 2 (61%) and CCI 0-1 (67%) category. Majority (68%) of the patients had muscle invasive node negative disease of them 39% had extravesical disease. 78% had urothelial cell cancer and 19% received adjuvant chemotherapy. Fourteen patients died during 90-day period (8%) and eight out of them had CCI ≥4. Table 2 shows that on univariate regression analysis, high ACCI score, histology and adjuvant chemotherapy came out to be statistically significant; however, on multivariate regression only high CCI score and histology came out to be strong predictors of 90-day mortality. Age adjusted CCI >4 and histology (squamous cell carcinoma, SCC) increases the odds of 90 days post-operative mortality by 13 fold (Table 3) .
Results

CHARLSON COMORBIDITY SCORE
ASA: American society of anesthesia; UC: urothelial cancer; SCC: squamous cell cancer Radical cystectomy and bilateral lymphadenectomy is considered standard in the management of muscle invasive and highgrade urothelial cancer. Local recurrence rate is as low as 4% for node negative disease and 15-20% for node positive disease [6] . Complications following radical cystectomy are related to the age and comorbid conditions, the extirpative surgical procedure, urinary diversion and bowel related. There are various factors affecting complications following radical cystectomy. The hospital volume, case mix, surgeons skills are major factors influencing post surgical complications. Reporting surgical complications following radical cystectomy a standardized and reproducible method should be used. The modified Clavian system is one such system commonly used in the reporting post radical cystectomy morbidity. The prediction of surgical complications is vital to indicate RC in appropriate patient. The CCI is one such system studied in predicting morbidity.
Discussion
This retrospective cohort study was conducted to determine the role of ACCI in predicting 90 days mortality in patients who underwent radical cystectomy for muscle invasive urothelial cancer, and we found that ACCI score and histology as the strong predictors of 90-day mortality. The 90-day mortality in our cohort is on the higher end of the spectrum; this is partly because significant number of patients had a high ACCI and partly because ours is a low volume centre. Aziz, et al. [13] in a prospective European Multicenter Cohort noted that the 30-, 60-, and 90-d mortality rates in the development cohort (n; 597) were 2.7%, 6.7%, and 9.0%, respectively. ACCI >4 and SCC increases the odds of 90 days post-operative mortality by 13 fold.
Preoperative predictive scoring including age and comorbidities proves to be helpful for counseling of patients preoperatively. It also helps to stratify patients according to the level of care required postoperatively to avoid morbidity and mortality. Several studies have discussed the value of predictive models to preempt morbidity and mortality in patients after radical cystectomy. Based on certain preoperative and postoperative variables, these models are devised to risk stratify patients before surgery [14] [15] [16] .
CCI is a validated index to categorize comorbidities having impact on various medical conditions. It constitutes 19 medical conditions weighted 1 to 6 (Range 0-37) according to their ability to influence mortality [17] . During its validation phase, age was found to be an independent factor for short-term mortality from a comorbid disease. To account for advancing age, one point is added for each decade of life over the age of 50 years [9] . ACCI had comparable predictive capacity to Isbarn nomogram developed to predict 90-day mortality based on SEER data [18] .
Contemporary literature places age and comorbidities as major considerations when it comes to treatment of muscle invasive bladder cancers [19] [20] [21] [22] [23] . Studies have shown conflicting data on CCI as Miller, et al. showed CCI to be independently associated with cancer specific mortality whereas, Koppie, et al. found that ACCI was associated with overall survival in patients who underwent radical cystectomy for urothelial cancer [18, 21, 24] . Moreover, certain studies proved that patients with low ACCI had better overall survival as compared to those who had high ACCI [25, 26] . Our study, however, proved that CCI was independent predictor of 90-day postoperative mortality.
Our study shows 90-day mortality of 8% that is in the upper range of reported 90-day mortality (2.3-7%). This fact may be explained by the fact that our institute is low volume center as far as surgery for MIBC is concerned. Moreover, 23% of our patients had histopathology other than UC along with 33% of patients from high ACCI category; both of these variables are shown to increase the odds of 90-day mortality as per our results.
The limitations of current work included retrospective nature of the study with data stretched over 23 years. Although the method of reviewing comorbidity was uniform, however, it is not devoid of non-differential misclassification. Data concerning certain variables i.e. BMI, albumin, estimated blood loss in surgery and intention for surgery (palliative/curative intent) was missing. Selection bias at the time of patient selection could play a role, since patients with comorbidities are managed non-operatively. However, despite that bias CCI stands out as independent predictor after adjusting for other factors i.e. histology and adjuvant therapy.
Lund, et al. in his population-based study raised the importance of tumor biology playing a role in preoperative mortality. Histologic grading is a recognized prognostic factor for urothelial cancer and in our study, multivariate analysis also demonstrated histology as an independent factor for 90 day mortality [24] .
Conclusion
Age adjusted CCI >4 and tumor histology are significantly associated with 90 days mortality in patients undergoing radical cystectomy for muscle invasive urothelial cancer. Therefore, these variables should be taken into account while deciding about patient management preoperatively. Appropriate patient counseling and preparation should be done to reduce post-operative mortality.
